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(57)Abstracf 

PROBLEM TO BE SOLVED: To prevent a crack from reaching the 
surface by splitting a laser beam into a plurality of sub-beams and 
focusing them to a microarea in a member to be machined. 
SOLUTION: A single laser beam 11 from a laser light source 1 enters 
into a beam splitting means 2 to produce two sub-beams 12A, 12B 
entering into a focus optical system 3. A member 10 to be machined 
is mounted on a holding base 4 disposed oppositely to the focus 
optical system 3. The focus optical system 3 focuses the sub-beams 
12A 12B to a microarea 13 in a member to be machined. Absorption 
takes place by optical nonlinear phenomenon when the density of 
laser light exceeds a some threshold in the microarea 13 or the 
vicinity thereof. The absorption causes optical damage or breakdown 
of optical insulation and the microarea 13 in the member 10 to be 
machined is denatured such that it can be viewed from the outside. 
Consequently, the member 10 to be machined can be marked 
internally. 
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(57) [ISft] 

IKS] ^^-f-sggi- 




(B) 




ftfflW- 1 1-1 3 8 8 9 6 



[#Btt»#0>«SB] 

[W#JSl] w— if3fc8to>f>tii#Lfcu-lfe'-AS- 
£ *tfc8&tf> u -If f - A SrifebDigBa-o SB<?5 

[§S#«2] ttoi'- if tr— ASrtiiSi, 
fttrfE£j8:tf> u— if tr— j»<o ? %—m<d u— if tr— 

«i«>w-1ftr-ASrSEtttta«-fc, *a>M»»&.A«-« 
■a-, K««g6*twrtS5w & SffeMHfcfcft5fc1--« rile 

[§8*^3] 3ttt^SH*ffiSspS±lc*5V>T, f £> 

MfSW-1f3fcjgA^»c|t$n^:l — -iftr-Afc, 

[IS*«6] if5fejgi: v 
MfEU— if^d»6SdW-$^u— iff— ASr. ^<D% 

nafctKfc&SJ; 5fcu— • iff— A 5 ^ tr_ 

me u- if tr - j±ms^m> hntn^it u— if f - a 

^vMSt«t?. WfS^-^^bwftfLJfcSraMSi-iXgi: 



05 [^roi¥«B^K?gj 
[000 1 J 

10 feXt/^-^^^flti^gg-f-5 o 
[00 0 2] 

[«**>!*»] U-if^tlriST^U-^a^SrfiJffib 
T, M^«S^^7^S«^*fc!)DXSit«-^ffiJj:^- 

15 *!XSB«-w*iSlc:aiBB^f!l4xas«*L. -toflStfasft!;® 

20 [0003] Wtectmnmrnzmm***.* z.ttt 
25 ■fvommzPHt-ezz. 

[0004] 

[«W**«fcLJ: 5 ii-5SSffi] ±i&©4MI!¥3-l 2 
448 6-9^*^5B*S*tfc^j5fefc«t5i, «*nxgMt 
0*9*>&O. 5~2. SmmS«Ogg$WfiJ:«tw^- 
30 *>*ntrf?5 £©*ttfcjBHT. «*tf 

1 mm£AT<O»ffi^<^sai0xe&H-jz-^— ^z^-f $ 

35 [ooo5] *&m<onm±. nmt<nimjitm\z-*r 

[0 0 0 6] 

40 [SiaSr«*i-5fc*o#S] *5»I©-*jftteJ:5 

<-J:!?. iriettiDxswr<o*3feS5^srgMts-e-r^— * 

[0007] *«W«75flfe^>a^fr iSi, u-Hf 
50 l-x -t«>XflU»&Aft$«. St«ttSU«-<OrtgBofc5» 



- 2 - 



ft *Tt- ^-r 5 IS t Sr*rt-5 t— *v 
[0008] «#<o »f tf-A;6sm#$4tfcl*/h®t* 

[0009) *|g^rotfl<0«^±i XttKMtt 

#inxg&#-<ortgei-m#; u wiEsaiDxgpwcD^aj^ 

[ooio] *&m<D&<nmfi.\zj:z t . jfcttteMfc 
WrffiEM*asnft:tfcfc*5<fc5*i — iftf-A5r. «Cbnx 

$ i£T -r — * \s if-t -5 ^ — =* V # t§4fc $ *i 5 . 
[00 11] iiftw— ■ tFtf-AO^^iff^-CL^v^ffiSr 

fcliOTfcSfc*. L#vvtt$rffi;t5gWc$r, u— Iftr 

[0012] *«!S^8jg|: £3 i:> u— if }t3ft 

[ooi3] mn<o^~- if \f-j»i>m*ziiit&*mm 

5i. «*DX*hfeSB#;iS£«U »/>SlScK-<r-*v : / 
Kit^T, b#VMM[Sr«^fcffi«Sr> «fc 0 
[0014] *l6Wote<oa^tc: «fc 5 * . w-1f 

[0015] #$&9§tf><fc<Z>«j£lc «t 5 1 . >fe«»cSiE^ 
{SS¥ffi±03tPJt®«^ W n^ t r^5 J: 5 * i^— if if 

[0 0 16] tFK--AWp-iL>ja^-Cb#V^filS: 



l^ga^F 1 1-1 3 8 8 9 6 

fctt0-e*>5^>b. LtvMESrgjtSffiJgcfc. u— iff 
[0 0 17] **^<Ote<oa^li±5i:, rtS5^fig$ 

[0018] *&m<otiL<Dm&\zxz>b. &w%m?nz 

Jiifc^^y^^t) w»a3fe«o-g|J-6 5 A*H"5tt«»cE 

15 [0 0 1 9] BSW)t«5S3t^tw7J»b/iV^*. S/ 
[00 20] 

i^m<omm<omm 01 (a) *^<osion 

20 [0021] u— if)fcjgl;S»P>. 1*01/- if tr— Al 
i^ffi#H-5o tfir-Ai itt, tr-A5>W#S2 
tr-A^fj#S2»i v u— iftr-AiiS: 
2o<*>ss#fcr-Ai 2 At 1 2Bt{c^W-t-5„ 
KitUftV- A 1 2 A 1 1 2 B li, *3fe^5fi 3 tzAiW 

25 #33. gfc^fcT— Al 2Atl 2Bt©«i^/U* 

rofnas. u-iff— ai loi^/^^isjsif 

[0022] $k%%mh 3 lC^l6]-t-5 <t 5 K> i*«f-&4 
30 * 5 E«$HTV>5. &ftis4<n±.\zW]aT.%mi 0jJS« 
«SiX5. «3t5fe^3tt, SB^tr— Al 2Atl 2B 
i: Sr. aaniXgM* 1 0 wrt$8^»/h«« 1 3 izMft-j- 

C«OKltRJc:S^5# % 3t¥Wa« (Optical D 
amage)*> 5 VSi3t^65J6S«« (Optical Breakdown) # 
mannUl 0«>»/h««l 3*SS5KL, ^g5A» 

40 1 0(OF*3gSIC-^— 

[0023] 1 3 fabft§i-r 53t^, 3tMUlS 

fitfiF-ct 4 i: <z> u— tf tr- AW3t*i*r»ifcgi-t-54e»tii:« 
50 r.«>J:9l-bT. ayraxSMJi oro^stc 
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[0024] ^ f-A^||fg2 t&3fc7fc3^3 t 

("it), ffirt<^S<^te«ir^— ^v^-rs - t^T-t 
5. 

[0025] 4fc> 2*<DgB#K'— A 1 2 At 1 2Bt 
LT»/h®« 1 3 Jwlfe^t-f-S*:*, 1 *tf> »F 
IT-Ai 1 Sr^fDi^m^t-t-SS^-lwlt^-C. ttiPXSS 
ttl 0^ai$^|6j^B8i-4u— lf}fc<o&£$r, 

*5«araxgft*t i o £>*ffi£-egi--3 r t *9»ffl-rz> z t 

[0 0 2 6J WSBJimtl 0<O&2J3fa\Z§BLT. £. K> 

u^mmzu—^^-^Mnt^^-ft^zi^ 

[0 0 2 7] fcSS. ftffifS 1?3fc£LTH:» g^NI 
&#1 0 twM^-g-toiirfcJ: •J5lrS'itroSrSS?-f--5. 

[0 0 2 81 t'— r^fe«l t MttfYAGI/- 
1f, YLFU—?*?tf>B#U— tf^«S:ffi^5(0*s«fiJ 

S^-I^SrWSrtas-etS. 4te«?ti-;h, 

[0 0 2 9] $P>|C X U— if3fc«t 1 t UT, 1 — 
1f^«Srfflv>5 r i: l^«t ►) . «B5DI§5*t 1 0 <o^r-#^ 

yu&m<Dmm±%.%t[nm-rz> z t jut-z :©t 

[00301 01 (B) li v e-J*ftW^-&2V>-mf$. 50 



1 1 — 138896 

IS 1 ©7" y XA 2 A t & 2 (7? 7" y XA 2 B fc^tMHj* 
$ix-5o IlXai2Wy!)XA2ASO!2Bll < ftS 
t'^UV^As Mtfl2 0° Sr^U &*<OJSffi|^±: 

05 asfesizwrizttQ . 35»on^{rffi^i--5SB±^4ss 

[00 3 11 U— tflf-Al i«:|[i©yyxA2Aro 
JSffilcSKASH-S. u— !f tr— A 1 1 o^ttelrfiiE^ 

10 ^t3H!tfatt*i49, f^bHtnS^oTI** 

[0 0 3 21 XyXA2AWl$t<D#*ffi;J»P>tbJ}*-r5u 
— iftf— Aft, 2otf>g8#tr— A 1 2 At 1 2 Btl:^ 
td$n5o SB^tT— Al 2At 1 2Bli, -ttt^nxy 
15 XA2BW2oOT&ffiJ::A*H-3. X!)XA2B»jiffi 
2^sp^/iSB^tT— A 12Atl2 BtftiiH 

[0033] -co J: i^2«faz^7*yXi( 
SrflH'-Swtiw.fc!), l*oi/- jfir— A 1 1 &2&<0 
20 S?#f— A l 2 At 1 2 BblZ.&m-tZZ.£fii-?%Z>. 
#*S, Ell (B) <DS^-, U— tFtr— Al lO^C/SB 
#gB^f— A12A, l2BroWfflirfif u u— 

•tFtr-Al l<vmm&fiK «-gB^tf-Al 2 A, 1 2B 
^rtffl!Ur^«-f 5 a CWfcif), #SB^fcT— Al 2 A, 1 
25 2 BOXMue&fttt. ft«12Aa, 126a X'^-tX 
5 t-. 2*^S85>e— Al 2 At 1 2BtC>f>tof>a 

[0 0 3 41 Z.O>£o\Z^ 2*ro^t-Al 2Atl 

«t)iitfr t&*im\zti:z>. 
[0 0 3 51 ftjsnigBin o<Dmm^<o&n&v 

-A3 lwAStAi5Xy*^^At^b<*SJ:9^p 
35 »t5wti!#4U\ Xy =.x*fttTZZ.i:lZ£ 
9. SM{cJ;5ia*Sr^^<-f-5Ct^t?*-5„ 
[00 3 61 ft^, EJ2SrgMBLT. »2<DHifefia|^o 
^TiftK-f^o 0 2 (A) lZ*rf£?iZ % %S2(D%Mm 
{ZfeV^Ttt, 01 (A) <Otr-A^«#&2(0«;fe»7 
40 f-. tr— A®gfS2 OSr^L-Tl^c -tOffiWKIj* 
1101 (A) <^4&^tl^l«|-C?fo5. 
[003 7] U— T3t«il*»e>tiJitLfcU— iff— Al 
1^7fc«tcSiS^|6HcB§-t-S7t^ft^tt, fti®l 1 
aT-^i-J;9l;» f-i>lc*sv^TSa<. ^^t>l8ix-5tc 

[0 0 3 8] tT-AS^#S2 0li. U— »Flf-All 

T^<^^i5/«C7fe^a[^«r^-f5 1 — iftf-A2 1 
«rffi^-t-5o w-flf-A2 1©3£SiS^i82 1 
a "C^-f-,, 
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1 1 — 138896 



[0 0 3 91 jftr-Ai i Sr-e-<D*±ifc5fe-r-5t. 

*tt;frfiKHLTifct&$;gv^«ic::fc^T, *£>3felttffi 
^ro^a«i5U#v>fifSrjgx:5 0 — u-iftr-A2 
1»±5K. *ro#*4i5#{c:*o^T3fc3&«05§S^tr— A 
$r$£i-5#£-l::i4, ftUfcfrfaKBSLT .fc r>JSv^«-e 
L t v ^Sri®*. 3 «fc 5 tetfflrf- 5ri jjs^a lz ft 

[0 0 4 0] rofcK), ffift)IgB*J-i 0<^ff$*i6iJcB8 

[0 0 4 1 ] «*BXg5#l 0<oai$^(fe|jcB8UT. <fc !> 
»/h*«g6tu— ?V-J*Zm*:£itZ1t#>iz^ 

[0 0 4 2] 12)2 (B) tt, m2<7)MX&W-?&m-fZ¥ 

-As^fg 2 o <d— mf&m&K-r. t--s.sf¥g 2 
o»4, 0io5P3fi67'yxA2OA4M2<onit7'yxA 

2 OBtSr^A/Tfllj* 3*1,5. SElXU f 02roR«l7'y 
XA20At20Bili > SSJw-tWf^ttSr^iiJr 

[0 0 4 3] {flf-Al ij>5 % STlORIiXyXA 

2 oA<oji£a5jcSii:AW-r-5 0 u— tftr— ai i<o*ws 
gB^>3t^7)S|B 2 wRfitx y xa 2 o b <oi&&&m\z*M 
■T^Xblz, ^lonStXyXA2 0A4^2ronfil7' 
y XA2 0Bir<^«(H*saiS$nTV^. Sg2WR«tX 
y Xa 2 0 Boj£DB^e>uj5t-r-5 iff— A 2 1 <n>% 
3SSI4, *<0*>>b)&&lz&\,*xm< > fM^bSi^-S 

[0044] istoT'y XA^teffl-f-Sr. 

i \z& •) , ^^iS^lw*Jv^TSv^3t^«^>SrWi-5 u 
-if tr-A r i#T# 

[0045] jfctr. ea3S:#JiLT. &3<n%mm\z^ 
^tk9h-s. ei 3 (a) ir^i-j;5fc. m3<ommm 

|c:*JV>-CI4, 02 (A) Of— Ag^gt2 0tf>ftfc>t> 
K, tr-^S^S3 0 «rfeE LT 

<^5. (a) i^st& 5 0 

[00 4 6] iff— Al 114, *0>£tt£SKft{E 
« 5 Pfl5lr*sv>Tfi»rR^i:*5J:5'i»fffi^l 1 bSr 
tr^AS^#© 3 0 ji, u-fif-Ai i<£>8f 

1 1 b zmm l, *.mzmw.ti:m.®¥m±<oyt%L 
ztmmwmft t * 5 x ? tmmmt 3 1 b *m-tz> u 

— »ff-A3 1 Zm&tSo -f-*fc*>. U-flf-A3 

—tFtr-A3 1 <Dm^*/u*timmm<Di — f-A \ 

1 <0&^*/Mffc:i3|£SSL<#9, JL*/i,#axii£.c t 

[00 4 7] r<OJ:9^P9lt^<Otr-A»fffi^ttSr^-r 
5 U— »f f-A3 1 £, &ttJXSB#l Oftoi'&^mmz 
MX-rZ. !ff-A3 ie>*<fclftj£#J;:*>tf.53fc& 



[004 8] maumti oogs^fSjKHLT, J: 9 
- fe-J>ZMX$-£Ztcit>iztt> 
05 3t^3^^u^X4 LT. ^5'<< Mo&.<r>±£t£ 

[0 0 4 9JH3 (b) m3<Dmtewx-&m-rzv 
o«, ^i<^>Rii7'yxA3 0Ats*2©reii7'yxA 

10 3 0B b&S/uX-mtfLZ HZ 0 Sg 1 AVm2 ORHXy 
[0050] 02 (B) <om-£\zti x U- Iff-All 

W^JieB^^*5m2<DRji7'y XA 2 0 B£>IIj6i£# 

15 JcA*H-5 .fcpK:, &l ORSrry Xa 2 0A£S&2tf> 
Ri^!IXA2 OBtOBBRiaspiS^ixTV^^, 03 
(B) Tf4, Sfitl «k^2WRitXyXAwBBfiB^J:t)« 
<$*t,Tl>3. Z.<r>1tH>, m2<ORSt^yXA30B^ 
£>atftL*:W~!ff-A3 l#, Rai«w65f®^S:W 

20 t«r t\zt£z>. z.<r>i. b \z lt, pii&mmzm-tzi' 

[005 1] 03TI±, R^»fS5Sr#i-5 U— Ttr-A 
*^Rjt^WfffiS:*i-5 tF^-ASr^-S^lroix 
25 TK^L^i^ SIO^^Rai^WiBSr^ri-iu-Hf tf- 

[0 0 5 2] 04 (A) 14, RaUfcBfffifcW-rs u— »F 

i". DflDB«4 0 4, -enit) VhPS<0flffiji4 1 itr 
30 i9^t*filS*sfl|j5gStiT^-5 0 CW3t#««l4. 

1 *>&frbn-)xxfm\zmtiz> i. 0 izmtfLtttttt&fe 

[0053] r <03t*fi«rt^, u— r«E»4 2*SiS« 
35 £*VTV*5„ V'— t^«C«4 2rtTSI^&UJ*Sjer r». u 

— !P«*w«*rs. 3fe#jg»rt*j^®»asrLTJ»ffl 

S<C»faD^{4, RH^^/iS. 
40 I 0 0 5 4 ] 0 3 TI4, RSjHfeO U — Iff — A 3 1 Kg 
J£-T5> f-AS«fg 30i> If If— A 3 1 

^Lfc^s, -^?>Srlo(O^STfllfi£i-5r 4fcT-# 

15 [0 0 5 5] 04 (B) 14, C- ASJgfS 3 0 <D«|g 

^i*. ^PSwDflffigt4 5 i:/J>nm<oaffiit4 6#, 

KSK^5fc^=Sr*j|gLT^^ 0 0flffi«l4 5 <D*-i>S8K 
0 Hil?L4 5 adSSHtb^, U— !f f — A l l ;JSjri§*l4 
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5 a imoX&mm4 6 CAtti. 
[0 0 5 6] £>mm.4 6KAJttLfc^— if f— Al i 
tt. diSSS 4 6 iBflDBSU 5T*S*tL. ife*3fc8fefc3 l 

<t # o t . aaoxscn- 1 o i 3 »cm3t-t- 

[0 0 5 7] JfcK, H5Sr#BgL,T, % 2 Z>HJS0«<^ 

Xt/*3«>Jlifi«l;: d &*<»[*-?*>*. 

[OO5 8J05 (A) l:$t±5l:, «^J0XSWl 0 

u— rf- a 2 i A&mDtrztmmz^ mmt>>t>\>u 

-ff-A2 1BSrS)tt5 0 ;©fc* v sawiaBtn 

0 (0*ffiS t . 3 A t 3 B d SE 

[0059] *t*i, «ffl!l*>P> A*H"<5 U-fC-A 2 1 
A<DJttti^*^AA4"f-5 if fcT— A 2 1 BtD^feW 
£Sr&iiK:-?-£&SttftV\, — ~)5<f>\y — Iff — ASr^A 
*tLTt>«fc< x Jttr©v- •ff-ASrftAitUT'bJ: 
V\, 2#teR£>i\ 3#£*_h<DU— if tT— ASr% 

'1-mm 1 3 £&}fc * -frT t J: V \ 

[0 0 6 0] 05 (B) ir^-t-ipic, *3t>fe^3<?? 
*f4&u-^X3 a tfifcbnigrati 0(D^®,t<^p«g{; x 

J: 9 , 1 3 &B<7> V # v Mi£*ig;ifc««$r , «fc 

[00 6 i]®5 (c) iZTfrti. «yrai§p#i o 
^i5^5t)i — iff- A 2 lWASti"5««^, 

[0 0 6 2] Sfe, «aroxgB#i 0OSESo5*>u— if 

Sr?*:##»^^se>u-iffl8ltsmoTfcJ:^ 0 tKStB*:* 
ttttSCtlrj;^ SlffilrfcJtSu-iff-Aos^ 

[00 6 31 0 6«r#fi8LT, ^-^^^LfeSS 

[00 6 4] 06H ▼ -^^UtWaWMll-S* 50 



1 1-1 3 8 8 9 6 

■fey>-7yr^iM?e3 2is, #7**iS3 o<D$a 

wO»£L3t&* ^7^S«3 00— ^<o*ffi{BS«rE«$ 

nfcCCD*>7^(Og3t^e3 3TS3tb, ^r-^3 
1 $r«SS-t-5 0 

[0065] if 7^S«3 0 <Ote.*<D$mm\Z\^ S3t 
10 ^®3 3»m»Sr«9«tp^<SSlt«3 4iSiSitSnT 

[0 0 6 61 06{c^i-«j5gT-|i. S8^Sr^7^StE 
3 0<DSgffia»£>. ^WrtSCI:A$t$-frTV^fc^ fig^ 
15 5 3 0 SrSia-t-55t*s, S3t^S3 3 

3JrA^5«, micStb. #7*S«3 0<O»a5fla^ 
e»^5tSrfig#i-5 1 s #7 3 o SrSii Lfcft 
S3t^S3 3lcA#i~r5. ^Wfc*, S/Nlt^(S 

20 

[0 0 6 71 ^-ifJUW^ioT^^nfc-^-^?:^ 
«Bt-««i-5i, A8iN-Lfcu-if#<D3ttt$r^ir¥£g;|K 

^7^ss3 o <Dmmt>^(ommyt<D!fmxti. ■^ 

25 -^3 1 Sr«^i-5 C <t /5SS«T-*>ofc 0 0 6 Ir^-f i 

— ^ 3 1 Sr«^li-5 - t *s-e# .5,, 
[0068] -^-^3 l<DW*lrtt, fiS*t«3 

30 Srfi-hS-frSr fc#-C#3. i£S^«3 4 

[0 0 6 9] **J % fl?.W3tS:^7^.afeK3 0 

0 SrSiS UfcJSW**sS3t#S 3 3 J^TJW Lftv » «fc 5 * 
35 *rt*»6J»W*Sr««tbTt>J:v». Iift3 2 

[00 70] W-h*J$Wlc«oT*«KSrSiK L1ti>i. 
[00 7 11 

[*«©»*] W±SftWbfc«t5Jc, ««ni=JttLtf. 
[0ffio?SS^^K?gi 

[01] W» l (D&MM\z i5v-+> 



1 1 -1 3 8 8 9 6 



[02] *&wv>n 2<ommmz y&fco) 

[03] *«HJ<0^3<D^UfeM»wJ;5-^-4rV^«(D 

*Elfc0-e*>S. 
[04] ^3^16MW«^CT«r^i-«ti&0T-*>5„ 
[05] ^2<oHig«w^»3j:5^-^>'^|io« 

[06] #7*2«rt<0-T-*£«f|l^5;frffi«r2fc9§-t- 

1 U— !f}fcSI 
2 

3 *3fc#^SR 
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